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Description 

INPUT CIRCUITS 

This invention relates to input circuits such as 
those suitable for use in memory circuits for storing, 
for example, Image data. 

In memory circuits, it has been the practice that 
input Image data is written in a memory element after 
the transfer rate of the data has been converted to a 
lower frequency, the data is read out of the memory 
element at the lower frequency, and the transfer rate 
Is converted to a higher frequency for data output; as 
a result, positive storage of the Image data Is ensured 
even if a memory element of a slower write and read 
speed is used (NIKKEI ELECTRONICS, 1985.3.11, 
pp. 219-239). 

More particularly, referring to Figure 3 of the ac- 
companying drawings, in a memory circuit 1 , each 
one-bit data DG1 to DG8 constituting 8-bit image 
data DG Is supplied to a respective one of serial/par- 
allel conversion circuits 2A to 2H. 

As shown in Figure 4 of the accompanying draw- 
ings, each of the serial/parallel conversion circuits 2A 
to 2H is made up of D flip-flop circuits 3A to 3N of a 
master-slave type connected in series and arranged 
to acquire the data at a timing synchronised with a 
clock signal SCK of the image data DG, the data DG1 
to DG8 being supplied to the D flip-flop circuit 3Aat 
one end. 

Consequently, the data DG1 to DG8 are each se- 
quentially transferred to the adjoining D flip-flop cir- 
cuit, from the D flip-flop circuit 3A at one end towards 
the D flip-flop circuit 3N at the other end, at the timing 
synchronised with the dock signal SCK. By arranging 
that the data are entered into menK>ry blocks 4A to 4H 
(Figure 3) at intervals of predetermined periods of the 
. clock signal SCK, it is possible to write the image data 
DG into the memory blocks 4Ato 4H at a low frequen- 
cy converted from the transfer rate of the image data 
DG at a high frequency. 

Conversely, by reading out the data from the 
memory blocks 4A to 4H and supplying the data 
through the parallel/serial converters, it is possible to 
read out data at a tow frequency and supply the image 
data DG at a transfer rate converted to a high fre- 
quency. 

Such input/output circuits using serial/parallel 
conversion circuits and parallel/serial conversion cir- 
cuits have the disadvantages that power consump- 
tion therein Is large and a large instantaneous current 
is drawn thereby. 

More particularly, in such master-slave type D 
flip-flop circuits formed of CMOS (complementary 
metal oxide semiconductor) devices, each circuit has 
a power consumption of tens of ^W/MHz/bit. 

Further, in practice, when 30 MHz or so of image 
data is to be posith^ely written in or read out from a 



memory element, it is necessary to provide 700 or so 
serially connected D flip-flop circuits for one bit of the 
image data. 

IHence, 700 mW or so of power is consumed for 

5 one bit of the image data and this leads to difficulty 
in arranging the circuit elements in the form of an in- 
tegrated circuit. 

Besides, in a D flip-flop circuit of the above- 
described type, 0.1 mA or so of instantaneous current 

10 flows for each circuit on the leading and trailing edges 
of the clock signal SCK, and since the D flip-flop cir- 
cuits constituting an input/output circuit in question 
operate in synchronism with the dock signal SCK, this 
has led to the problem that 70 mA or so of instanta- 

15 neous current flows in total. 

As a means of overcoming this problem, a meth- 
od using a serial/parallel conversion circuit 5 as 
shown in Figure 5 of the accompanying drawings has 
been proposed. Figures 6(A) and 6(B) of the acconv 

20 panying drawings showing operation of the circuit 5. 
In the drcuit 5. data DG1 to DG8 are passed 
through a selector dniuit 7, whose contacts are 
switched over in synchronism with the dock signal 
SCK (Figure 6(A)), and are thereby supplied to two 

25 channels of serially connected D flip-flop drcults 8A 
toSM and9Ato9M. 

The D flip-flop circuits 8Ato8Mand 9Ato9M are 
operable to transfer the data DG1 to DG8 sequentially 
in synchronism with a dock signal SCK2 (Figure 6(B)) 

30 whose frequency is that of the dock signal SCK div- 
ided by 2, and it is thereby possible to drive the D flip- 
flop circuits 8A to 8M and 9A to 9M at a low frequency 
and obtain data at this low frequency. 

As a result, the consumed power can be reduced 

35 to a half corresponding to the arrangement using the 
dock signal SCK2 for the D flip-flop circuits 8A to 8M 
and 9Ato 9M obtained by dividing the frequency of the 
dock signal SCK by 2. 

However, even If such an arrangement is used, 

40 the instantaneous current cannot be reduced and 
there still remains a practical difficulty in providing 
the circuit elements in the form of an integrated cir- 
cuit 

Further, as shown in Figure 7 of the accompany- 
45 ing drawings, the D flip-flop circuit of the above- 
described type is structured of transition gates 11 and 
12 each being formed by two CMOS transistors, in- 
verting amplifiers 13, 14 and 15, each similarly 
fonmed by two CMOS transistors, and latch circuits 
50 1 6 and 1 7 each formed by four CMOS transistors, and 
therefore, eighteen transistors in all must be used in 
the circuit 

Hence, when 700 D flip-flop circuits are used for 
one bit as mentioned above, a hundred thousand 
55 transistors will be necessary for processing 8-bit im- 
age data. When these transistors are to be arranged 
on an integrated circuit, the area of one chip occupied 
by the D flip-flop circuits is large, and this has result- 
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ed in the problem of the overall size of the chip beconrv- 
ing large accordingly. 

The following documents disclose various cir- 
cuits having features similar to those set forth in the 
pre-characterising portion of claim 1: BBC Research 5 
Department Report. No. 5, July 1987. Tadworth, GB, 
pages 1-20. J L Riley "A review of the semiconductor 
storage of television signals"; Texas Instruments, 
Product Review TMS4464, 1984; Elektronik, Vol. 31 , 
No. 1 5, July 1 982, Munchen, DE, pages 27-30, P Mat- io 
tos et al, "Nibble-Mode beschleunlgt Spelcherzu- 
grifr. 

According to the present invention there is provid- 
ed an input circuit comprising: 

a first data line comprising a plurality of lines, is 
and a second data line comprising N unit data lines, 
where N>1, each unit data line being formed of the 
same number of lines as the number of lines forming 
said first data line, wherein data is supplied from the 
first data line to the second data line; characterised 20 
by: 

switch means respectively connecting said 
first data line with each of said unit data lines; 

control means for controlling said switch 
means such that the switch means corresponding to 25 
respective unit data lines of said second data line are 
sequentially turned on in synchronism with a clock 
signal; 

latch circuits provided between said switch 
means and respective unit data lines of said second 30 
data line; and 

means (4A) for transferring data from the sec- 
ond data line at intervals of N times the period of the 
clock signal. 

The input circuit may comprise a third data line 35 
formed of one line, and serial/parallel conversion 
means connecting said third data line with said first 

data line. 

In this case, the third data line may be connected 
to an input protection circuit comprising an input ter- 40 
minal; a circuit ground terminal; an input protection re- 
sistor provided between the input terminal and the 
third data line; and a plurality of circuits connected In 
parallel between the third data line and the circuit 
ground terminal, each of the circuits comprising a 45 
MOS transistor and a resistor connected in series. 

An Input circuit according to a preferred embodi- 
ment of the present invention, to be described In 
greater detail hereinafter. Is operable such that each 
of the unit data lines thereof is successively connect- 50 
ed to said first data line, In synchronism with a dock 
signal, for input of data, and it is thereby made possi- 
ble, when the circuit is formed into an integrated cir- 
cuit, to produce one of small size, low power con- 
sumption and drawing a small instantaneous current. 55 
Moreover, the latch circuits enable data to be trans- 
ferred from the second data line at intervals of N 
times the period of said clock signal, where N Is the 
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number of unit data lines, so that data can be convert- 
ed to a still lower frequency. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which like parts are refenred to by like ref- 
erences, and in which: 

Figure 1 is a block diagram showing a serial/par- 
allel conversion circuit according to an embodi- 
ment of the present invention; 
Figures 2(A) to 2(E) are signal wavefbnn charts 
used for explaining operation of the circuit shown 
in Figure 1; 

Figure 3 is a block diagram showing a memory 
circuit; 

Figures 4 and 5 are block diagrams showing pre- 
viously-proposed serial/parallel conversion cir- 
cuits; 

Figures 6A and 6B are signal waveform charts 
used for explaining operation of the circuit shown 
in Figure 5; 

Figure 7 is a block diagram showing a D flip-flop 
circuit; 

Figures 8(A) and 8(B) show an input protection 
circuit for use in embodiments of the present in- 
vention, of which Figure 8(A) is a circuit diagram 
and Figure 8(B) Is a plan view of MOS transistors; 
Figure 9 is a graph showing a breakdown charac- 
teristic; and 

Figure 1 0 is a plan view of MOS transistors form- 
ing a further input protection circuit for use in em- 
bodiments of the present invention. 
Referring to Figure 1, there is shown a serial/par- 
allel conversion circuit 30 which is used in place of the 
serial/parallel conversion circuits 2A to 2H of Figure 
4, thereby constituting an overall input circuit 

Four D flip-flop circuits 31 Ato 31 D are connected 
in series so as to acquire data at a timing synchron- 
ised with a clock signal SCK (Figure 2(A)) of image 
data DG, data DG1 being supplied to the input of the 
D flip-flop circuit 31 A. 

Consequently, the data DG1 is sequentially 
transferred via adjoining D flip-flop circuits, from the 
D flip-flop circuit 31A at one end towards the D flip- 
flop circuit 31 D at the other end, at the timing of the 
clock signal SCK, and output data DG1-1 to DG1-4 
from the respective D flip-flop circuits 31 A to 31 D are 
supplied on four data bus lines BS. 

Hence, by arranging that the data DG1-1 to DG1- 
4 are taken In at a low frequency corresponding to 1/4 
of the clock signal SCK, it is possible to obtain parallel 
data converted from the data DG1 to DG8 at a low fre- 
quency which is 1/4 of the transfer rate of the image 
data DG. 

In the present embodiment, the data DG1-1 to 
DG8-4 are further subjected to serial/parallel conver- 
sk>n processing and are thereby converted into data 
with a still lower frequency. 

More particularly, N sets of D flip-flop circuits 
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37A to 37N are connected in series and are driven on 
the basis of a dock signal SCK4 (Figure 2(B)) having 
a frequency of 1/4 of the clock signal SCK, and fur- 
ther, a pointer signal SP (Figure 2(C)), which goes 
high at Intervals of N periods of the clock signal SCK4 
in synchronism with the clock signal SCK, Is supplied 
to the D flip-flop circuit 37A at one end of the series. 

The pointer signal SP is then sequentially trans- 
ferred to the adjoining D flip-flop circuit at a timing 
synchronised with the dock signal SCK4, and thereby 
outputs SN1. SN2. ... (Figures 2(D) and 2(E)) of the 
D flip-flop circuits 37A to 37N are caused to go high 
sequentially In synchronism with the dock signal 
SCK4. 

On the other hand, the four data bus lines BS are 
each connected with N gate circuits 33A1 to 33N4, 
and these gates are each arranged to open when the 
output of the corresponding one of the D flip-flop cir- 
cuits 37Ato 37N goes to the logic high "H" level. 

Consequently, In accordance with the succes- 
sive transfer of the pointer signal SP at the timing in 
synchronism with the dock signal SCK4, the N gate 
circuits 33A1 to 33N4 connected with each of the data 
bus lines BS are controlled such that only one set of 
the gate circuits 33A1 to 33N4 are sequentially 
turned on. Thus, the data DG1- 1 to DG1-4 supplied 
to their respective data bus lines BS are made se- 
quentially obtainable from the gate circuits 33A1 to 
33N4 at intervals of four periods of the dock signal 
SCK. 

Hence, by arranging that the output data are tak- 
en in from each of groups of four of the gate circuits 
33A1 to 33A4, 33B1 to 33B4, ... 33N1 to 33N4, which 
are connected respecth^ely with the D flip-flop circuits 
37A to 37N, it is possible to acquire the data DG1-1 
to DG1-4, which are supplied to the data bus lines BS, 
at Intervals of N times the period of the dock signal 
SCK4. 

For that purpose, In the present embodiment, 
latch circuits 35A1 to 35N4 are used so that the data 
obtained through the respective gate circuits 33A1 to 
33N4 are latched thereto and their output data are de- 
livered to a memory block 4A (not shown in Figure 1) 
through bus lines LA, LB, LC, ... Usl. 

In this way. the period of the dock signal SCK4 
can be set to four times the perk>d of the clock signal 
SCK and the current consumption can be reduced ac- 
cordingly. 

Further, in the present case, the latch circuits 
35A1 to 35N4 connected with the bus lines LA, LB. 
LC, ... LN and the gate circuits 33A1 to 33N4 can be 
structured by the latch circuit 16 or 17 and the tran- 
sition gate 11 or 12 of the D flip-flop circuit shown in 
Figure 7. 

Therefore, an input circuit capable of processing 
8-bit inr^ge data can be structured of N sets by 1 sys- 
tem of D flip-flop circuits 37A to 37N and 4 sets of D 
flip-flop circuits 31 A to 31 D, and N sets by 8 systems 



of latch circuits 35A1 to 35N4 and gate circuits 33A1 
to 33N4, each set thereof being made up of 6 transis- 
tors, and thus the instantaneous current can be re- 
duced; when arranged in the form of an integrated clr- 

5 cuit, the area on the chip occupied by these elements 
can accordingly be reduced. 

Specifically, when it is intended to provide data 
with a repetition frequency which is the same as in the 
previously-proposed input circuit using 700 D flip-flop 

10 circuits, the number of transistors required can be re- 
duced to approximately one half. 

Thus, while the data bus lines BS constitute a 
first data line for receiving the image data DG through 
the D flip-flop circuits 31A to 31D, each of the bus 

15 lines LA, LB, LC, ... LN constitutes a unit data line 
made up of the same number of lines as that of the 
data bus lines BS, and the bus lines LA, LB, LC, ... LN 
as a whole constitute a second date line induding a 
plurality of unit date lines. 

20 Further, while the latch drcuits 35A1 to 35N4 and 
the gate circuits 33A1 to 33N4 constitute switch 
means connecting the date bus lines BS with each of 
the bus lines LA, LB, LC, ... LN, the D flip-flop circuits 
37A to 37N constitute control means for controlling 

25 the switoh means such that one set each of the gate 
circuits 33A1 to 33N4 Is sequentially turned on at in- 
tervals of the period of the date DG1-1 to DG8-4 input 
to the date bus lines BS. 

According to the above-described arrangement, 

30 by changing over input date sequentially and cyclical- 
ly with the use of the switching means and supplying 
the data to a plurality of bus lines, an input circuit hav- 
ing a lower repetition frequency and using a smaller 
number of transistors as a whole can be structured; 

35 thus, when the input circuit is arranged in the form of 
an integrated drcuit, it Is possible for this to be of a 
smaller size, consuming less power, and drawing a 
smaller Instentaneous current than the previously- 
proposed cIrcuiL 

40 Although the above embodiment has been de- 

scribed relative to the case where the image date are 

transferred between the D flip-flop circuits 31A to 
31 D and the date were thereby switohed over to the 
date bus lines BS bit by bit, the present invention Is 

45 not limited to such an arrangement; by providing eight 
bus lines for the data bus line BS, 8-bit image date 
may be input directly to these bus lines. 

Although the above embodiment has been de- 
scribed in the context of a memory circuit for image 

50 data, the present invention is equally applicable to 
memory circuits for various other types of date. 

Further, the present invention is not only applica- 
ble to an input circuit for a memory circuit, but is also 
generally applicable to input circuits for various types 

55 of date processing circuits. 

According to the preferred embodiment of the 
present inventbn as described above, data are se- 
quentially input from a plurality of bus lines by arrang- 
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ing each set of gate circuits to be sequentially switch- 
ed over, and thus, an Input circuit having a low repe- 
tition frequency and using a smaller number of tran- 
sistors overall can be provided such that, when ar- 
ranged in the form of an integrated circuit, the circuit 
can be of smaller size, consuming less power and 
drawing a smaller instantaneous current. 

Additionally, by using an input protection circuit 
as described below between an internal circuit includ- 
ing the above-described input circuit and the input ter- 
minal, thermal destruction of the Internal circuit (es- 
pecially, bypassing MOS transistors) due to abnormal 
voltages such as surge voltages can be effectively 
prevented. 

Figures 8(A) and 8(B) show an input protection 
circuit for use in an input circuit embodying the inven- 
tion. Figure 8(A) is a circuit diagram of the input pro- 
tection circuit and Figure 8(B) is a plan view of MOS 
transistors forming the circuit The Input protection 
circuit includes an input terminal 81 and an Input pro- 
tection resistor 82 having one end connected to the In- 
put temilnal 81. MOS transistors 83i, 882, ... 83n (n 
represents the number, for example, of units, tens, or 
hundreds) have their drains 84 connected to the ter- 
minal of the input protection resistor 82 at the side op- 
posite to the input terminal 81, while their sources 85 
and common gate 86 are grounded. The sources 85 
are elongate, as compared with the drains 84, along 
the length of the channel (the length from top to bot- 
tom in Figure 8(B)) and source electrodes 87 project 
from the end portions of the sources 85 at the side 
distant from the gate, whereby diffused resistors 88 
are formed by source diffused layers at the side of the 
source. Source wiring 89 is grounded. Drain electro- 
des 90 are provided and drain wiring 91 is connected 
between the terminal of the Input protection resistor 
82 at the side opposite to the Input terminal and the 
input of an internal circuit 92. 

In the present input protection circuit, the MOS 
transistors 63^ 882, ... 83n are in an off state in the 
normal condition. When an abnormally high voltage 
such as a surge voltage is applied between the input 
terminal and the ground line, the abnormal voltage 
becomes impressed on all the MOS transistors 83i to 
83n through the resistors 88. Then, avalanche break- 
down caused by the voltage occurs In all the MOS 
transistors 83^ to 83^, whereby the resulting cunrent 
is caused to flow separately through each of the MOS 
transistors 83i to 63n. At this time, concentration of 
the current onto a part is prevented by the presence 
of the resistors 88. Explanation of this effect will be 
given below with rieference to Figure 9 which shows 
a breal<down characteristic. 

When subjected to an abnormal voltage, a MOS 
transistor exhibits a voltage-current characteristic as 
indicated by a solid line in Figure 9. More particularly, 
when the abnormal voltage is applied, the terminal 
voltage increases until It reaches the breakdown vol- 



tage. Breakdown occurs at this point, and the current 
flowing at this time is virtually zero. The terminal vol- 
tage shows an immediate sharp drop to a low value, 
and thereafter, the current starts to increase steadily, 

5 while the terminal voltage exhibits virtually no 
change, until the current value exceeds the destruc- 
tive value (for example, 10 mA), when destruction 00 
curs. In the case of the present arrangement, how- 
ever, since the resistor 88 is connected in series with 

10 any of the MOS transistors 83, the terminal voltage of 
the resistor 88 increases with the increase in the cur- 
rent following the sharp drop in the voltage due to the 
avalanche breakdown, this being shown by a broken 
line in Figure 9. Then, this increase in the terminal vol- 

15 tage leads to an increase in the terminal voltage of an- 
other MOS transistor 83, because the series circuits 
of the transistor and the resistor are all connected in 
parallel. Hence, before thermal destruction can be 
caused of the MOS transistor which has caused the 

20 avalanche breakdown, the terminal voltage of an- 
other MOS transistor 83 will exceed the breakdown 
value, whereby this MOS transistor may also cause 
breakdown and thereby this MOS transistor also con- 
ducts a current In this manner, the MOS transistors 

25 83 cause breakdown one after ianother, as in a chain 
reaction, allowing the current to flow therethrough. All 
such actions take place in a very short period of time, 
virtually instantaneously. Hence, all the MOS transis- 
tors 83 cause the avalanche breakdown almost simul- 

30 taneously, whereby the current due to the abnormal 
voltage is caused to flow separately through all the 
MOS transistors 83. Thus, the internal circuit 93 can 
be protected from causing thermal destruction. 
Figure 10 is a plan view showing another input 

35 protection circuit for use in input circuits embodying 
the invention. In this Input protection circuit, the 
source and the drain of a plurality of MOS transistors 
are each formed of a diffused layer, and there are 
formed insulating films (LOCOS) 93, which traverse 

40 the gate 86 when viewed from above, so that each of 
the diffused layers is substantially separated into di- 
visions, whereby a plurality of MOS transistors are 
substantially provided. 

Although in the above described embodiments, 

45 the resistor 88 in series connection with each MOS 
transistor 83 is connected at the side of the source, it 
need not necessarily be connected that way but It can 
be connected at the opposite side, namely the side of 
the drain. Alternath^ely. resistors may be connected at 

50 both the drain side and the source side. The required 
effect is provided if one or more resistors 88 are con- 
nected in series with each of the MOS transistors 83. 

In the above-described embodiments, the MOS 
transistors 83 are of the n-channel MOS type and 

55 hence the gate of each of the MOS transistors is 
grounded. In the case where transistors of the p- 
channel type are used, the gate of each of the MOS 
transistors will be connected with the power supply 



9 EP 0 335 715 B1 10 



line (Vdd). 

Although the above described embodiments are 
for protecting the Internal circuit from an abnormal 
voltage applied between the input terminal 81 and 
ground, it is of course possible to use the Input pro- 
tection circuit for protecting the internal circuit from an 
abnormal voltage applied between the power supply 
line (Vdd) and the input terminal 81. 

As described so far, the Input protection circuit 
provides an Input protection resistor between an input 
terminal and an Internal circuit, a plurality of series cir- 
cuits of a MOS transistor and a resistor are arranged 
in parallel and connected between the wiring con- 
necting the input protection resistor with the internal 
circuit and a fixed-potential point, and a predeter- 
mined voltage is supplied to the gate of the MOS tran- 
sistors. 

Since the plural MOS transistors are each provid- 
ed with a resistor connected in series, and such series 
circuits of the MOS transistor and the resistor are con- 
nected In parallel, concentration of the current onto a 
part can be prevented by each of the resistors, and it 
is thereby possible to have avalanche breakdown 
take place in each of the MOS transistors. Thus, de- 
struction by heat due to current concentration can be 
prevented. 



Claims 

1. An Input circuit comprising: 

a first data line (BS) comprising a plurality 
of lines, and a second data line (LA to LN) com- 
prising N unit data lines (LA. LB ... LN). where 
N>1 , each unit data line being formed of the same 
number of lines as the number of lines forming 
said first data line (BS), wherein data is supplied 
from the first data line (BS) to the second data 
line; characterised by: 

switch means (33A1 to 33N4) respectively 
connecting said first data line (BS) with each of 
said unit data lines (LA to LN); 

control means (37A to 37N) for controlling 
said switch means (33A1 to 33N4) such that the 
switch means corresponding to respective unit 
data lines (LA, LB ... LN) of sakJ second data line 
are sequentially turned on in synchronism with a 
dock signal (SCK4); 

latch circuits (35A1 to 35N4) provided be- 
tween said switch means (33A1 to 33N4) and re- 
spective unit data lines {lA, LB ... LN) of said sec- 
ond data line (LA to LN); and 

means (4A) for transferring data from the 
second data line (LA to LN) at intervals of N times 
the period of the clock signal (SGK4). 

2. An input circuit according to daim 1 wherein said 
control means is formed by flip-flop circuits (37A 



to 37N). 

3. An input circuit according to claim 1 or daim 2, in- 
cluding a third data line fomned of one line, and 

5 serial/parallel conversion means (31 A to 31 D) 

connecting said third data line with said first data 
line (BS), wherein serial data supplied to said 
third data line Is supplied to said second data tine 
(LA to LN) via said first data line (BS) as a parallel 

10 Input 

4. An input circuit according to claim 3, wherein said 
third data line Is connected to an input protection 

circuit comprising: 
IS an Input terminal (81); 

a circuit ground tenminal; 

an input protection resistor (82) provided 
between the input terminal (81 ) and the third data 
line; and 

20 a plurality of circuits connected in parallel 

between the third data line and the drcuit ground 
terminal, each of the circuits comprising a MOS 
transistor (83) and a resistor (88) connected In 
series. 

25 

Patentanspriiche 

1. Eingangsschaltung, mit 

30 einer ersten Datenleitung (BS), die mehre- 

re Leitungen aufweist, und einer zweiten Daten- 
leitung (LA bis LN), die N Datenleitungseinhelten 
(LA, LB, ... LN) aufweist, wobei N > 1 ist, wobel 
Jede Datenlertungseinheit aus der gleichen An- 

35 zahl von Leitungen besteht wie die Anzahi der 
Leitungen, die die erste Datenleitung (BS) bilden, 
wobei die Daten von der ersten Datenleitung (BS) 
zur zweiten Datenleitung geliefert werden; ge- 
kennzeichnet durch: 

40 eine Schalteinrichtung (33A1 bis 33N4), 

die jeweiis die erste Datenleitung (BS) mit jeder 
der Datenleitungseinhelten (LA bis LN) vert^indet; 

eine Steuereinrichtung (37A bis 37N) zum 
Steuern der Schalteinrichtung (33AI bis 33N4), 

45 so dali die Schalteinrichtung, die entsprechen- 
den Datenleitungseinhelten (LA, LB, ... LN) der 
zweiten Datenleitung entspricht, synchron mitel- 
nem Taktsignal (SCK4) nacheinander einge- 
schaltet werden; 

50 Latchschaltungen (35A1 bis 35N4), die 

zwischen der Schalteinrichtung (33AI bis 33N4) 
und den entsprechenden Datenleitungseinheiten 
(LA, LB, ... LN) der zweiten Datenleitung (LA bis 
LN) vorgesehen sind; und 

55 eine Einrichtung (4A) zur Obertragung von 

Daten von der zweiten Datenleitung (LA bis LN) 
in Intervallen der N-fachen Periode des Taktsh 
gnals (SGK4). 
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2. Eingangsschaltung nach Anspruch 1, wobei die 
Steuereinrichtung durch Flip-Flop>Schaltungen 
(37A bis 37N) gebildet ist. 

3. Eingangsschaltung nach Anspruch 1 oder 2, mit 5 
einer dritten Datenleitung. die aus einer Leitung 
besteht, und einer Serieil/Parallel-Umsetzungs- 
einrlchtung (31 A bis 31 D), die die dritte Datenlei- 
tung mit der ersten Datenleitung (BS) verbindet, 
wobei serlelle Daten, die zur dritten Datenleitung io 
geliefert werden, zur zweiten Datenleitung (LA 

bis LN) uberdie erste Datenleitung (BS) als eine 
parallele Eingabe geliefert werden. 

4. Eingangsschaltung nach Anspruch 3, wobei die is 
dritte Datenleitung mit einer Eingangsschutz- 
schaltung verbunden ist, die aufweist: 

einen Eingangsanschlud (81); 

einen Schaitungs-Erdanschlud; 

einen Eingangsschutzwlderstand (62), 20 
der zwischen dem Eingangsanschiu& (81) und 
der dritten Datenleitung vorgesehen ist; und 

mehrere Schaltungen, die parallel zwi- 
schen der dritten Datenleitung und dem 
Schaltungs-Erdanschlu^ geschaltet sind, wobei 25 
jede Schaltung einen MOS-Transistor (83) und 
einen in Reihe geschalteten Widerstand (88) auf- 
weist. 

30 

Revendications 

1. Circuit d*entr6e, comprenant 

- une premiere ligne de donndes (BS) 
comprenant une plurality de lignes, et une 35 
deuxi&me ligne de donn6es (LA d LN) 
comprenant N lignes de donn^es unrtaires 

(lA LB LN), oO N > 1, chaque ligne de 

donnSes unitaires 6tant formSe du mSme 
nombre de lignes que le nombre de lignes 40 
fomnant ladite premiere ligne de donn^es 
(BS), dans lequet les donn^es sont fournies 
de la premiere ligne de donn^es (BS) k la 
deuxi&me ligne de donn^es, caract^risd 
pan 45 

- des moyens formant commutateur (33A1 d 
33N4) connectant respectivement ladite 
premiere ligne de donnSes (BS) d chacune 
desdites lignes de donndes unitaires (LA d 
LN); so 

" des moyens de commando (37A ^ 37N) 
pour commander iesdits moyens formant 
commutateur (33A1 k 33N4) de telle manid- 
re que les moyens formant commutateur 
correspondant aux lignes de donn^es uni> 55 
taires respectives (LA, LB, LN) de ladite 
deuxi^nne ligne de donn^es soient rendus 
conducteurs sSquentiellement en synchro- 



nisme avec un signal d'horloge (SCK4); 

- des circuits d verrouillage (35A1 ^ 35N4) 
pr6vus entre Iesdits moyens formant 
commutateur (33A1 ^ 33N4) et |es tignes de 
donn^es unitaires respectives (LA, LB, 
LN) de ladite deuxi^me ligne de donn^es 
(LA^LN); et 

- des moyens pour transferer les donn6es ^ 
partir de la deuxi^me ligne de donnSes (LA 
^ LN) d des intervailes de N fols la p6riode 
du signal d'horloge (SCK4). 

Circuit d'entr^e selon la revendication 1, dans le- 
quel Iesdits moyens de commando sont formes 
par des circuits h bascule (37Ad 37N). 

Circuit d'entr^e selon la revendication 1 ou la re- 
vendication 2, comportant une troisi^me ligne de 
donndes form6e d'une d*une ligne, et des 
moyens de conversion s^rie/parali^le (31A d 
31 D) connectant ladite troisi^me ligne de don- 
nSes d ladite premiere ligne de donn^es (BS), 
dans lequel les donn^es sdrie fournies d ladite 
troisl&me ligne de donates sont fournies ^ ladite 
deuxl^me ligne de donndes (LA^ LN) parl'lnter- 
m^diaire de ladite premiere ligne de donnSes 
(BS) sous la forme d'un signal d'entr^e parallele. 

Circuit d'entr^e selon la revendication 3, dans le- 
quel ladite troisi^me ligne de donn^es est 
connect^e k un circuit de protection d'entr^e 
comprenant 

- une borne d'entr§e (81); 

- une borne de masse du circuit; 

- une resistance de protection d'entr6e (82) 
mont^e entre la borne d'entr§e (81) et la 
troisi^me ligne de donnSes; et 

- une plurality de circuits months en parallele 
entre la troisi^me ligne de donnSes et la 
borne de masse du circuit, chacun des cir- 
cuits comprenant un transistor MOS (83) et 
une resistance (88) months en s^rie. 
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FIG. 8(A) 
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